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DEPARTMENT OF THE ARMY
New England Division, Corps of Engineers

AﬁSONiA-DERBY LOCAL PROTECTION PROJECT
N NAUGATUCK RIVER, CONNECTICUT

DESIGN MEMORANDUM NO. 6

EMBANKMENTS , FOUNDATIONS AND CHANNEL IMPROVEMENTS

A, INTRCDUCTION

1. Location and Description of Project. - The Ansonia-Derby
Local Protection Project is located in the cities of Ansonia and
Derby, Conhecticut, approximately two miles upstream from the conw
fluence of the Naugatuck and Housatonic Rivers in New Haven County,
Connecticut. Ansonie and Derby are about 10 air miles west of
New Hdven. 35 miles southeast of Hartford, and 10 miles north of
Long Island Sound. The purpose of this project is to provide im-
provements which will prevent flooding of commercial and residen-
tial property by overfiow of the Naugabtuck River and . Béaver Brook.
Improvements will include dikes and walls along the right and left
banks of the Naugatuck River, dikes, conduits and walls along Beaver
Brook, and excavations for channel improvements for both Naugatuck
River and Beaver Brook. The locations, arrangements and pertinent
details of the structures are shown on Plates 6-1 and 6-3 thru 6-15,

2. General. - The purpose of this memorandum is to present the
analyses and results of soils and engineering design studies and
the results of subsurface investigations made for the designs of the
dikes and concrete structures, and for determining the character
and quantities of materials to be excavated. The subsurface inves~
tigations included geological studies, subgurface explorations,
classification of materials and laboratory tests. Soils and engis
neering studies were made to ggsisd in the development of the designs
of structures and to develop adequate dike embankments utilizing
earth msterials from required and borrow excavations and earth and
rock materials available from sources in the vicinity of the proj-
ect. The detailed results of geclogical studies are presented in
Design Memorandum No. 3 “GENERAL DESIGN AND SITE GEOLOGY."

B, SUBSURFACE INVESTIGATIONS
3. Subsurface Explorations. - Subsurface explorations were .

laid out and made in conformance with current criteria and practices
as described in the pertinent sections of the Engineering Manual for




Civil Works Construction. Subsurface explorations mede in conjunc-
tion with the survey report studies were limited to the excavation
of five test pits and one test trench. Additional soil informstion
included foundation boring records for highway bridges. Explora~
tions for final design studies in the foundation areas of all struc-
tures and enbankments and in asreas of channel improvements are
nearly completed. Explorations are now in progress in one area to
locate a suitable borrow area for impervious fill materisl. The
mgjority of the explorations were drive gsmple borings with the
remainder being machine-excaveted test trenches and hand auger bor-
ings. The test trenches were excavated to determine the character
and extent of man-made fills. The subsurface exploration program
for foundetions and materials to be excavated is considered ade-
quate for design purposes and construction control. The locations
of all subsurface explorations completed prior to February 11, 1966,
pertinent to the project, are shown on Plates 6-2 through 6-15.
Foundetion end earth borrow explorations completed to date total
10k drill holes, 3 auger holes and 8 test trenches. Explorations
not completed, consist of sbout 10 foundation borings, 10 earth
borrow borings and 3 earth borrow test trenches,

k. TLsboratory Tests. - All lsboratory tests were performed
in accordance with current standard procedures as described in the
Engineering Manusl for Civil Works Construction and other publica-
tions of the Corps of Engineers. All soil samples were classified
visually in conformance with the Unified Soil Clagsification System.
Grain size analyses, Atterberg Limit determinatlons and tests for
organic contents were performed on selected samples to confirm
visual classifications and to provide more precise data where con-
sidered necessary. Natural water contents were determined for
selected samples of fine grained soils. Shear, consclidation and
permeebility tests were not performed on foundation or embankment
materials, since these characteristics can be judged with sufficient
accuracy by visual inspection of the materials, their grain size
distribution curves, and from experience with similar materisls.
After selection of a borrow area for impervicus fill material, lab-
oratory compaction tests will be made on selected samples from the
area. -

5. Presentation of Dats. - Tables showing laboratory soil test
results and summaries of these results are presented in Appendix
A, Test data, pertinent for scoils in certain foundation and excava-
tion aress, are shown on Plates 6-16 through 6-19. Available test
dats, pertinent for soils in the area now being explored for imper-
vious fill meaterial sre shown on Plate 6-27. Plates of "Record of
Foundation Explorations”, completed prior to December 1965, are
shown in Design Memorandum No. 3, "GENERAL DESIGN AND SITE GEOLOGY."




These pla%es will be revised to include explorations made after
December 1965, for inclusion in the contract drawings. Profiles,
based on engineering logs, are shown on Plates 6-20 through 6-25.
These engineering soll logs were prepared for all explorations

by the degigning soils engineer with the aid of test data and an
‘experiencedcehéssifier. These logs include descriptions of the
soils and soil strata based on the engineer's examination of the
samples and hig interpretation of all test results and exploration
data. The descriptions include the state or consistency of the
material, estimated or tested percentages of the soil components,
color, effective sizes, Atterberg Limits, details regarding strate
ificationy . existence-of forelgn material, geological nemes, and
other data considered significant to aid in Jjudging the character=
istics of the materials.

¢, CCUACHARACTERISTECE OFI DIKBDANDLWALLUFOUNDATION 'MATERIALS

6. Distribution and Description of Materials. - a. General. =-
A general description of the characteristics of the foundation:
soils for the dike and wall structures is presented herein. The
distribution of the overburdén: materisls in the dike and wall
foundstion areas is shown by the engineering log profiles on
Plates 6-20 through 6-25.

bx Ieft Bank - Naugatuck River. .

(1) station 0+10 to 21-+00 (Dike and Flood Wall).

The overburden materials in the foundation areas of the dike and
floodwall in this reach consist essentially of men-made granular A
fills that overlie natural deposits of granular soils. The over-
burden is in excess of 3¢ feet thick except in the higher founda-
tion area at the extreme northeast end of the dike alignment where
bedrock occurs at a depth of 25.6 feet. The man-made fills are
generally 15 to 20 feet thick and consist of loose to moderately
compact, gravelly silty sand {SM) silty sandy gravel (GM and GP-GM),
and sandy gravel (GP), all of which contain nimerous cobbles and
very minor percentages of cinders, ashes and brick fragments. The
deposit of natural gremular soil extends to & depth of at least 30
feet, and consists of moderately compact to compact, silty and
gravelly silty sand (SM), silty sandy gravel (GM) and sandy gravel
(GP). The gravel content ranges from O to 65 percent and the silt

contents range: from 10 to 20 percent, by weight of the component
passing the No. 4 Sieve.

(2) Station 21400 to 33490 (Flood Wall). ~ The over-
burden materials in the foundation ares of the floodwall in this
reach consist essentially of surficlial man-made fiils overlying a.
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natural deposit of firm stratified sands and gravels. The over-
burden is in excess of 30 feet thick. The surficial man-made f£ills
are generally 3 to 10 feel thick and consist of loose silty sand
(8M) and silty sandy gravel (GP-GM) containing cobbles and minor

percentages of wood, roots, organics, cinders and brick fragments.

Riprap, varying in layer thickness of from 1 to 3 feet, overlies
these fill materials in areas abutting the river, The natural

soils, which extend to a depth of at least 30 feet, are somewhat
variable and consist of moderately compact to compact, silty sands
(SM and SP-SM) gravelly silty sands (SM and SP-SM) and silty sandy
gravels (GP and GP-GM). Numerous cobbles are present in the

coarser gravelly soils., In general, the gravel contents range

from O to 65 percent and the silt contents of the soils range from
10 to 30 percent, by weight of the component passing the No. 4 Sieve.

(3) 8tation 34+30 to 60+35 (Flood Wall). -~ The over-
burden materials in this reach consist of variable man-made fills
overlying natural depos1ts of granular soils which in turn are
underlain by fine-grained soils. The tbotal overburden thickness
is in excess of 30 feet., The men-made fills vary in thickness from
5 to 10 feet and consist of loose silty and gravelly silty sands
(SM) and silty sandy gravels (GM), all of which contain cobbles and
minor percenteges of cinders, ashes, glass, wood and brick frag-
ments. The natural granuler soil deposit varies from sbout 10 to
more than 25 feet in thickness and consisgts of loose to moderately
compact, silty and gravelly silty sands (SM and SP-SM), silty sandy
gravel (GP-GM) and sandy gravel (GP). These granulsr scils have
gravel contents varying from O to 65 percent and silt contents
renging from 10 to 25 percent, by weight of the component passing
the No. 4 Sieve. The underlying fine~grained soil depositiis in
excess of 15 feet in thickness and consists of highly micacetus,
moderately. compact to compact, fine sandy silt (ML) containing
from 5 to 30 percent sand $izes and a few thin layers of silty
fine sand,

(4) station 60+35 to 82+75 (Dike), = Overburden
materials in this reach are in excess -of 30 feet thick and consist
of naturel, gravelly soil deposit underlsin by a deposit of finew
grained, 30113. Between Stations 60+35 and 62470, the natural soils
are overlain by men~made fill up to 15 feet thick, consisting of
silt, sand, gravel, cinders, ashes, tar and debris. The natural
deposit of gravelly scils is from 5 to 15 feet thick and consists
of loose to moderately compact, gravelly silty sand (sP-SM), sand
(SP and SP-SM), silty sandy gravel (GP-GM) and sandy gravel (GP).
The gravelly materials contain numercus cobbles. The gravelly
soils have gravel contents of 40 to 70 percent and silt contents
which range from sbout 5 to 15 percent, by weight of the component




passing the No. 4 Sieve. The underlying fine-grained soil deposits
is more than 30 feet thick and consists of highly micaceous, moder-
ately compaét to compact, fine sandy silt, (ML) containing from 5
to 30 percent sand sizes and a few thin layers of silty fine sand.

c. Right Bank - Naugatuck River

(1) station 0+50 to 23+00 (Dike). - Overburden

materials in this reach consist of gravelly soils overlain with oo
sandy soils from about Station 6+00 to 23400 and underlain for the
entire reach with fineegrained sclls, The gravelly soil deposit is
sbout 8 to 28 feet thick and consists of loosé to moderately com-
pact, gravelly silty sand (SP-8M), sand (SP and SP-SM), silty sandy
gravel (GP-GM) and sandy gravel (GP). The gravelly soils contain
numerous cobbles. The gravelly soils have gravel contents ranging
from 25 to 65 percent and silt contents ranging from 5 to 15 per-
cent, by weight of the component passing the No. 4 Sieve. The sur-
fic1al sandy soil deposit is about 2 to 10 feet thick and consists
of loose to moderately compact, silty fine sand and silty medium
to fine sand (SM and SP-SM) which have, in general, gravel contents

.. of less than 10 percent and silt contents ranging from 10 to 20

percent. Minor percentages of wood, orgenics and debris and minor
amounts of silty sands containing silt contents between 20 and 25
percent are present in localized areas of this sandy deposit., The
fine grained soil deposit is more than 25 feet thick and consists
~of highly micaceous, moderately compact to compact, fine sandy

811t (ML) containing sand contents ranging from 5 to 50 percent and
a few thin layers of silty fine sand.

(2) station 23+00 to 33+70 (Dike). - Overburden
materlals in this reach are formed, in part, by city dump material
underlain by gravelly soils which in turn are underlain by finew
grained soils. Overburden materials are in excess of 30 feet thick.
The dump material, composed of trash, is upctd 20 feet thick. The
gravelly soil deposit is sbout 8 to 18 feet thick and the finew
grained soil deposit is more than 30 feet thick. These lower de-
posits are composed of materials as described in subperagraph (1)
above for corresponding deposits.

(3) station 33+70 to 47+00 (Dike)., - The overburden
materials along most of this reach consist of man-made fills over-
lying natural gravelly soils. The overburden is in excess of 30
feet thick, except in the viecinity of Station 37+50 where bedrock
wag encountered at a depth of 23.7 feet. The man-made fills are up
tc 6 feet thick and varisble but consist essentially of loose to
moderstely compact, gravelly silty sand (SM). The natural gravelly
soil deposit is up to 30 feet thick end consists of loose to moder-
ately compact silty3 medium to fine sand (sM and SPASM), gravelly
RAlsy soad T cnd siiby coady cooiel 7R ond 0De) . The
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silty sand (SM) and silty sandy gravel (GP and GP-GM). The

gravelly soils have gravel contents ranging from about 25 to 65
percent. The silt contents of all natursel soils range from about _
10 to 20 percent by weight of the component passing the No. 4 Bieve.
At the location of one exploration, FT-3, there exists a 12-inch

layer of aorganic silt immediately below the man-made £ill. A portion
of the existing dike, between right bank station 33+70 and 47+00, )
a8 described in paragraph 11, extends into the foundation ares of the
proposed dike,

(4) Station 47400 to 54+80 (Dike). - The necessity
for the construction of the dike in fhis reach is dependent on the
construction of the adjacent Derby project immediately downstream
of the Ansonia-Derby Project. Since tthe Derby projedtibasibeen auth-
orized, explorations and final design for the dike in this reach
have been deferred pending additional studies for the Derby project.
For estimating purposes, it has been assumed that the overburden
conditions over much of the reach are 31m11ar tc those described in
‘Subparagraph (3) above,

g. - Ansonia Manufacturing Compeny

(1) station 0+30 to l7+50,(Dike and Floodwall). - The
overburden materials in this reach are in excess of 30 feet thick and
consist essentially of man-made fills overlying natural grenular
- soils. The man~-made fills range in thickness from 5 to 13 feet. with-
in the foundation sres of the dike, and from 12 to 15 feet within
the foundation area of the T-wall. These fills consist of cinders,
ashes, gravelly silty sand and silty fine sand intermixed with cinders,
ashes and brick fragments. The natural granuler soil deposit is
variable and consists of loose to moderately compact, silty medium
to fine sand, gravelly silty medium to Pfine sand (SM and SP-SM) and
8ilty sandy gravel (GP-GM). The gravel content ranges from O to 65
percent and the silt content ranges from about 10 to 30 percent, by
weight of the component passing the No. 4 Sieve. The explorations
in the reach of the I-wall have been deferred pending determination
of the alignments.

e¢. Beaver Brook.

- (1) . Station 1+00 to 7+00 (Box Conduit and Open Con-
crete Chennel). - The overburden materials in the foundation areas
of the Box Conduit and Opén Concrete Channel structures are in ex-
cess of 30 feet thick and consist essentially of man-made fills
overlying e natural granuler §0il deposit which, in turn, is under-
lain by a fine-grained soil deposit. The man-made fills range from
3 to 10 feet in thickness and are composed essentially of silts, sands,
gravels, cinders and-ashes, and mixtures of all these materials.




The natutrel grarular soil deposit conslsts of moderately compact

to compact, gravelly silty sand (SM and SP-SM), silty sandy gravel
(GP-GM) and sandy gravel (GP). These granular soils have gravel
contents ranging from 10 to 60 percent and silt contents ranging
from 10 to 30 percent, by weight, of the component passing the

No. 4t Sieve. The fine-grained soil depositcoonaistscdr)vesse lto
moderately compact, fine sandy silt (ML) containing sand contents
from 5 to 30 percent and a few thin layers of silty fine sand.

(2) S8tation 7+00 to 24+25 (Dike and Flood Wall).,
The overburden materials in this reach consist essentially of man-
made fills which overlie a natural granular soil deposit, except

. where & stratified deposit of sands and,orgenic silt exists be-

tween the man-made fills and the granular soil deposit. The gran-
ular soil deposit is underlain by glacial till which is underlain .
by bedrock. . The overbuirden is in excess of 30 feet, except between.
Stations 16+00 and 20+00 where bedrock was encountered at depths of
from 20 to 28 feet. The man-made £ill material is about 5 to 13

- feet thick and is composed essentially of silty fine sand, gravelly

silty sand end silty sandy gravel, all of which are intermixed with

. .minor percentasges of ashes, cinders, glass, mortar and brick frage-

ments. The pertinent soils in the natural grunwler deposit consist -
of moderately compact to compact, silty and gravelly silty sands

(SM and SP-SM), silty sandy gravel (GP-GM) and sandy gravel (GP), all
of which contain numerous cobbles and boulders. These granular

soils have gravel contents ranging from 10 to 60 percent and silt
contents ranging from 10 to 30 percent, by weight of the component
passing the No. L Sieve. The stratified deposit between approxi-
mate Stations 17+00 ang 24425 varies in thickness from 1 to 8 feet,
with the greatest thickness near Station 24+25, and consists of
alternate layers of sandy organic silts and silty sands. The thick-
ness of the sandy orgenic silt layers varies from about 0.5 to 2,0
feet. The glacial till deposit, about’'6é to 10 feet thick, is composed
of compact, gravelly silty sand (SM) with silt contents renging
from 15 to 4O percent, based on the component passing the No. Y4 Sieve.

(3) ‘Station 24+25 to 31+25 (Box Conduit). - The over-
burden materials in the foundation area 6f the Box Conduit structure
in this reach consists essentially of men-made £ills, about 5 to 10
feet thick, which overlie natural soils., The natural soils between
Stations 24+25 and 26+00 consist of a deposit varying in thickness
from 2 to 10 feet of medium stiff organic silt, with a bottom elew
vation at about 0.0 m.s.l., which overlies a deposit of fine grained
solls. Between Stations 26+00 and 31+25, the natural soils consist
of granular soils which overlie a deposit of fine-grained soils. The
men-made fills are composed essentially of gravelly silty sand and
silty fine sand intermixed with a minor percentage of cinders, ashes,

- coal, brick fragments: and organics. The deposit of granular soils

T



1s composed of loose:to'moderately compact sandy gravel (GP) and
gravelly silty sand (SM and SW-SM). The deposit of fine-grained
8pil is composed of moderately compact to compact, highly micaceous
gilty fine sand (SM) and flne sandy silt (Mm) which have sand con-
tents ranging from 20 to 60 percent.

7. Bhear Strengths. - No shear tests were performed on sam-

ples of man-made fill or natural foundation soils. On thecbasisc
~of visual examination of the semples, their grain size distribution
curves, the explorstion logs and experience with similar materials,
it is considered that the following shear strength parameters for
all conditions will provide a reasonable basis for embaniment
stability studies. The shear strength of the sandy orgenic silt and
trash £ill deposits, existing in certain reaches of the dike and
wall alignments, have not been estimated since they will be removed
from foundation areas of concrete structures and from the foundation
areas of the dikes where their occurrence would be detrimental to the
stability of the selected dike sections.

Foundation Soil Degrees¢ Té% C
Silty sands, gravelly silty sands, |
silty sandy gravels and sandy gravel. 30° 0
8ilty fine sands and fine sandy silts 25° 0
Man-made granular fill materials 250 0

8. Permeability. - The permeability characteristics of the -
foundation solld vary widely. No permeability tests were made on
foundation soils since the relative permeability characteristics can
be judged with sufficient accuracy by visual inspection of the sam-
ples, theilr grain size distribubtion curves and experience with similar
materials., Tt is estimated that the vertical coefficients of perme~
gbility will be within the following ranges:

Kh

Foundation Soil Ky/cm/sec) .I_C“;g
Gravelly silty sands, silty sandy "
gravels and sandy gravels 100 to LOO x10- 4 to 9
Silty sands 10 to 50x10-4 b to 9
S8ilty fine sands and fine sandy 0.1 to ZL.OXI!.O--’+ 9 to 16
silts
Men-made grenular £ill 10 to 300x10-* b to 9



9. Consolidation. -~ Consolidation tests were not performed
on samples of foundation soils for this project. Except for the
sandy orgenic silt material present in ceriain reaches of the dike
and box conduit alignment along Beaver Brook and the loose frash
£ill composing the city dump, the foundation materials exhibit very
low compressibility characteristics. fThe organic silt materials,
while relatively compressible, cccur generally in thin strata and
their consolidation will be of acceptable megnitude in dike areas.
The organic s8ilt material in the foundation area of the box conduit
will be removed. ALl trash f£ill in the foundation areas of dikes
and walls will be removed priocr to congtruction.
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D, DISTRIBUTION, TYPES AND USES OF EARTH
. MATERTALS FROM REQUIRED EXCAVATIONS

10. General. - Excavation of large quantities of natiral earth
and man-made £ill materials is required for the construction of chan-
nels, dikes, walls and concrete structures. ©Sultable natural earth
and existing fill materials obtained from required excavations will be
used in the construction of the pervious, gravel and random fill sections
of dikes and along walls. Unsuitable natural earth and man-made f£ill
materials containing objectionsble amounts of ashes, cinders, trash,
organics and debris will be disposed of in part in on-site designated
areag but in general will be disposed of in areas off-site selected by
the contractor.

11l. Naugatuck River Channel Improvement. - The improvement of the
Naugetuck River Channel downstream of the Railroad Bridge will require
the excavation of approximately 354,000 cubic yards of materials.
Overburden within this reach of the channel and above the depths of
regulred excevation coneist, in general, of surficial deposits 2 to
10 feet thick, of silty sand and trash which are underlain by a
gravelly deposit. Trash deposits up to 20 feet thick exist in an
area along the left side of the channel between left bank stations
55+00 and 60+00 and along the right side of the channel between right
bank stations 23+00 and 33+70. The surficial deposit of silty sand
is composed of silty fine sand, silty medium to fine sand and gravelly
silty sand and exists over the entire channel area and beyond the
limits of the present channel area except where trash fill exists.

The gravelly deposit, which exists beneath the surfilcial deposits

of silty sands and trash and as a surficial deposit in the existing
river channel, consists of sandy gravel, silty sandy gravel, gravelly
sand and sands. The surficial silty sands generally have gravel con~
tents of less than 10 percent and silt contents ranging from 5 to 20
percent. A limited gquentity of the silty sands have a silt content
up to 25 percent. The materials in the gravelly deposit generslly
have gravel contents ranging from 40 to TO percent and silt contents
of less than 8 percent. There exists on the right bank of the pres-
ent river channel between right bank stations 33+70 and 47400, a

dike about 15 feet high which will be removed for channel improvement.
The soils in the dike consist in general of sandy gravel and silty
sandy gravel and probably gravelly sand and sand. These dike mate=-
risls, in general, have gravel contents ranging from 30 to 7O percent
and silt contents of less than 8 percent. -

Overburden materials, to be excavated within the reach of the
channel upstream of Maple Street Bridge, consist of 12 to 15 feet of
man-made fill which overlies natural granular soils. The fills con-
sist of cinders, ashes, gravelly silty sand and silty fine sand

10
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intermixed with cinders and ashes. The natural granular solls are
similar to those of the gravelly deposit downstream of the Railroad
Bridge. Buitable materials from all channel improvement will'be
used as pervious, gravel and random fill materials.

12. Beaver Brook Channel Improv emento - The materials to be
excavated consist mainly of materials in a manumade £ill deposit,
5 to 13 feet thick, of silty fine sand, gravelly silty sand and
sllty sandy gravel intermixed with minor percentages of ashes,
cinders, glass, mortar and brick fragments. These fills generally
have gravel contents of less than 50 percent and silt contents
ranging from 10 to 30 percent. Suitable materials from these ex-

cavations will be used as random fill material.

13. Toe Drains and Foundation Cut-offs. - Materials from
excavations for toe drains and foundation cut-offs will consist
essentially of man-made f£ill and natural granular and fine~grained
solls. Materials from toe drain excavations for the Right Bank
Dike will consist egsentially of silty fine sands, silty medium
to fine sands and silty sandy gravels which generally have gravel
contents of less than 10 percent and silt contents between 5 and
20 percent. Materials to be excavated for the toe drain and the
pvartial foundation cut-off of the Left Bank Dike between stations
0+10 and T+80 will consist of gravelly silty sand, silty sandy
gravel and sandy gravel containing cobbles and a minor percentage
of cinders, ashes and brick fragments. These materials generally

- have gravel contents ranging from 30 to 65 percent and silt con-

tents of the minus No. 4 component, of less than 20 percent.
Materials excavated for the Beaver Brook Dike toe drain will
consist of silty sandy gravels, gravelly silty sands and silty
fine sands conteining minor percentages of cinders, ashes, glass,
mortar and debris and some sandy orgenic silt. Execavation for
the Ansonia Manufacturing Company Dike toe drain and foundation
cut-off will conslst essentially of cinders and ashes, intermixed
with some silt, sands and gravels. Excavation for the foundation
cut~off for the Left Bank Dike between stations 60+70 and 79+50
will consist essentially of materials from the gravelly deposit
described in Paragraph 11, Suitable materials from this excava-
tion, for the Left Bank Dike between stations 0+10 and T+80 and
for the Beaver Brook Dike will be used as random fill material.
In general, materials from the excavations for the toe drains

and the foundation cut-off for the dikes downstresm from the
Railroad Bridge will be used as pervious and gravel £ill mate~
rials. It is anticipated that all material from the excavations
for the Ansonia Manufacturing Company Dike will be unsuitable

for earth f£ill material.
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14, Concrete Structure Excavetions. - The construction of walls
and structures along the right and left bank of the Naugatuck River,
except between stations T+80 and 21+00 on the left bank, and of the
walls, box conduits and open channel structures along the Beaver-
Brook alignment will involve the excavation of existing man-made
fills consisting essentially of cinders and ashes, and silts, sands
and gravels intermixed with cinders, ashes, mortar, glass, organics
and debris. It is anticipated that none of these materials will be
suitable as earth fill materials except perhaps a small percentage
wlill be suitable as random fill material. ‘The construction of the
Left Bank Wall Structure between approximate stations T+80 and 21+00
will involve the excavation of gravelly silty sand, silty sandy
gravel asnd sandy gravel with e very minor percentage of cinders,
agshes and brick fragments. %These materials generslly have gravel
contents ranging from 30 to 65 percent and silt contents of the
minus No. 4 component of less than 20 percent. Suitable materials
within this reach will be salvaged and utilized as perviocus fill
material. .

E. CHARACTERISTICS OF EMBANKMENT MATERIALS

15. Embenkment Materials from Required Excavations. =

a. Description of Materials. -

- (1) Pervious Fill Material. - Pervious fill material
wlll be obtalned from the regquired excavations for the Naugatuck River
Channel Improvements, for the Right Bank Dike foundation toe drain,
for the Left Bank Dike foundation cut-off and for the reach of wall
between left bank stations T+80 and 21+00. Pervious fill materials
will consist of silty fine sands, silty medium to fine sands, silty
sandy gravels and sandy gravels having gravel contents ranging from

0 to TO percent and silt contents of less than 20 percent, based on
the component passing the No. 4 Sieve. In general, the pervious fill
material will have silt contents between 5 and 15 percent; based on
the component passing the No. 4 Sieve. A very limited amount, as
approved by the Contracting Officer, of material containing between
20 and 25 percent silt, based on the minus No. 4 component, will be
used as pervious fill material. - Some of the pervious fill material
mey contain a minor amount of ashes, cinders, concrete, bricks and
simllar meterial as approved by the Contracting Officer.

(2) Random ¥ill Material. - Random fill material
will. be dhtained wainly from excavations for channel improvements,
the Left Bank Dike between stations 0+10 and T+80 and the Beaver
Brook Dike. A small portion of the required random f£ill material
might be obtained from excavations for conecrete structures. If
additional random fill material is required, impervious fill mate-
rial from the designated borrow area will be used as random fill
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materisl. Random fill material will consist essentially of silty
fine sends, gravelly silty sands and silty sandy gravels free of
debris, stumps, wood, topsoil and organics except that portions

of it mey contein ashes, cinders, bricks; concrete and similar
materials in amcunts considered not detrimental by the Contracting
Officer. The silt contents of these soils will generally be in
excess of 20 percent, based on the component passing the No. 4
Sieve.

(3) Gravel Fill Material. - Gravel f£ill material
will be selected material obtained from the required excavations
for the Naugatuck River Chamnel Improvement downstream from the
Railroad Bridge. The gravel fill material will consist of sandy
gravels and gravelly sands with gravel contents of at least 40
percent and silt contents of less than 10 percent, based on the
component passing the No. 4 Sieve.

b. Pefrmeability. - Permeability tests were not per-
formed on samples of perviocus, random or gravel fill materials.
On the basis of visual examination of the samples, their grain
size distribution curves, the specified gradations and experience
with similar materials, the following coefficients of permeability
have been estimated.

Fill Kv/cm/sec Ky /lev
Pervious Fill 20 to 300x10~* b to 9
Rendom Fill 1 to 100x10°% b t0 9
Gravel Fill 100 to hOOxlO“u 1

¢. BShear Strengths. - Shear tests were not performed
‘'on ssmples of pervious, random or gravel f£ill materials. Based
on visual examination of the samples and experience with similar
materials, it is estimated that the shear strength parameters
will be in exceseg of the following values.

Fill Q - degrees ¢-Tgf

Pervious Fill 30 fb.
Rendom Fill 30 0.
T Gravel P11 35 0

d. Compaction. - Compaction tests were notiperfbrmed
on somples representative of material to be utilized as compacted
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pervious, random or gravel fill materials. On the basis of past
experience with similar materials, it is anticipated that the
natural moisture content of these materials will be within ranges
permitting adequate compaction without additional moisture content
control. Estimsted in~place dry densities of the compacted per~
vious and random f£ill matérials will be on the order of 125 p.c.f.
end on the order of 130 p.c.f. for compacted gravel fill material.

16. Embankment Material from Borrow Areg. =

a. Impervious Fill Material. - Impervious f£ill material
will be obtained from a Government-furnished borrow area. Explor-
ations are in progress in one area which will probably be selected
for the impervious fill borrow area. The location of this probable
source is shown on Plates 6~1 and 6-26 and the gradation range of
the material available is shown on Plate 6-27. The material is a
glacial till and consists of a well-graded, nonplastic gravelly
silty sand (S8M) with at least 30 percent passing the No. 200 Sieve
based on the component passing the No, 4 Sieve. Any other source
considered for s borrow area will contain similar impervious fill
material.

b. Permeability. - Permeability tests were not performed
on samples of impervious fill materials. On the basis of visual
examination of samplés, their grain size distribubion curves and
past experience with similar materials, it is estimated that com-
pacted impervious f£ill will have a coefficient of permeability of
less than 1x10™" cm/sec,

¢. Shear Strength. - Shear tests were not performed on
samples of impervious fill materials. Based on experience with
similar materials, it is estimated that the compacted impervious
£111 will have shear strength parameters in excess of § = 30
degrees and ¢ = 400 p.s.f. which are applicable for embankment
design. ’

d. Compaction. - After the borrow area is selected,
laboratory compaction tests will be made on representative samples
to determine the standard maximum density and optimum moisture for
compaction. Based on past experience with similar materials and
avallable moisture content data, it is anticipated that the place-
ment moisture content of the materials in the area now being ex-
plored can be controlled with mipus 2 tduplus 2 percent of the
optimum water content with minor moisture control. The in-place
dry density of the compacted impervious fill will be on the order
of 120 p.ec.f. .
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17. Materisls Furnished by the Contractor. -

a. General. - Crushed stone fill, filter sand and gravel
bedding materials will be furnished by the contractor. Investigations
indicate that the probable commercial sources for filter sand and
natural sources for gravel bedding material are within a haul distance
of lesg then 10 miles. Crushed stone is available from a commercial
source located about 20 miles truck haul distance from the site. The
gpecifications for materials which will act as a filter have been es=
tablished in accordance with the filter design criteria set forth in
Englneering Menual for Civil Works Construction. The meterials will
have the following gradation specifications:

(1) Crushed Stone Fill. - Crushed stone fill material
for use in the construction of the Left and Right Bank Dike foundation
toe drains shall consist of material meeting the gradation specifica-
tions for 1/4 to 3/4-inch concrete aggregate.

(2) Filter Sand. - Filter sand material for use in the
construction of the Left and Right Bank Dike foundation toe drains
shall consist of material meeting the gradation specificationd for
fine concrete aggregate.

(3) Gravel Bedding. - Gravel bedding material shall
congist of reasonably well-graded bank-run sandy gravel or gravelly
sand. Of the material passing the 3-inch screen between 40 and TO
percent by weight shall be retained on the No. 4 Sieve. Of the
material passing the No. 4 Sieve, not more then 15 percent, by
welght, shall pass the No. 200 Sieve.

b. Permeability. - Permeability tests were not performed
on samples of crushed stone fill; filter sand or gravel beddlng mate-
riels. On the bagis of visual exsmination of samples, their grain
size distribution cuxrves, the specified gradations and experience
with similar materiels, the followlng coefficlents of permeability
have been estimated.

Material Kv-cm/sec KQA v
Crushed Stone Fill 1000 to 2000%x10-% 1
Filter Sand 100 to 400x10~k 1
Gravel Bedding 50 to 300x10“h 1

‘ ¢. Shear Strengths. - Shear tesis were not performed on
samples of crushed stope fill, filter sand or gravel bedding
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materials. Experlence with similar materials indicate that the

_ Tollowing estimated shear strength parameters are conservative for

the materials after placement.

Material .g-degrees c-Tsf
Cruéhed Stone Fill 35 Q
Filter Sand 30 0
Gravel Bedding 35 0
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F. DESIGN OF EMBANKMENTS

18. Design Criteria. - The designs of .the embankments for this
project were developed in accordance with the criteria set forth in
the pertinent sections of the Engineering Regulations for Civil Works -
Construction ER 1110-2-2300 "Esrth Embankmehts" and Regulations and

- “Bulletins referred to therein.

B 19. Materisls for Embankment Construction. &. Materials from
" Required Excavations. - Present estimates Indicate that there will be
about ©45,700 cubic yards of excavetion required for the construction
of this project. Of this quantity sbout 184,700 cubic yards will
conaist of stripping and man-made f£ill material unsuiteble for use

in the construction of the embenkments and fills along walls snd
concrete structures. Of the remeining 461,000 cubic yards, 387,400
cubic yards will be used as pervious and gravel fill materials and
74,600 cubic yards will be used for random £ill meterial. The fore-
going dquantities represent excavetion volumes to which a balance
factor must be spplied to obtain the corresponding embankment
quantities. To account for losses due to shrinkage, weste and other
caugses, & balance factor of 0.8 has been selected.

b. Borrow. - Impervious fill material will be obtained
from an.off-site borrow ares. Present estimates indicate thetb
approximetely 160,000 cubic yards (embankment volume) of material

is required. Since a definite borrow source has not been established,
total excavebion quantities are not known. It is anticipated, how-
ever, that the total excevation quantities will be on the order of
250,000 cubic yards, of which spproximately 60,000 cubic yards will
be stripping and losses due to oversize stones, waste and shrinkege
during compsaction,

© ¢, Materials Furnished by the Contractor. - Filter sands,
¢rusghed stone, grevel hedding and rock materials as required for the
consbruction of the embankments will be furnished by the contractor.

d. Materials Usage. - A chart showing the proposed usage
of materials from required and borrow excavations and materials
furnished by the contractor is shown on Plste 6-36. The quantities
gshown are preliminary end will be subject to modification during the
preperation of contract plans and specificabions. The chert includes
the random f£ill and sand fill required for the construction of con-
crete structures.

20. Selection of Embankment Sections. The embankment sections
for the various reaches of the dikes, developed as a result of design
studies, are shown on Plates 6-28 and 6-29., The selection of the
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embankment sections was influenced by the foundation conditions, the
availability and characteristics of earth and grasvel materials from

. required excavations end other sources, seepage control requirements,
- streem erosion and construction considerations. In general, the dike

embankments consist of a zone of either compacted pervious or compacted
random £ill with an inclined riverside zone of compacted impervious
fill. and a landside toe drain of either crushed stone or .gravel fill
materisls with rock protection on the exposed slope. The earth embank-
ment materials will be protected by layers of gravel and rock on the
riversidéc to withstand stream velocities and by seeded topsoil on the
lendside to provide a turf that will withstand erosion due to rainfall

~and also to provide esthetic gqualities.

2l. Beepage Control. a. Embankment Through Seepage. - The
control of seepage through the embankments will be provided by the
arrangement, size and difference in permegbility of imperviocus £ill,
pervious £ill and random fill zones and the gravel fill and crushed
stone fill toe drains. It is estimated that the difference in perme-
ability of the various fills is amply adequate for the control of
seepage through the dike embankment.

b. Foundation Seepage, General.. - The seepage through the
foundation soils of the embankments will be controlled by the incor-
poration of toe drains and foundetion earth cuboffs where such features
are required. The designs are based on the assumption that maximum
seepage pressures in the foundation séils will be developed with the
water on the riverside of the dikes at an elevation 3 feet below the

‘tops of the dikes. The features provided for the various reaches of

the dike foundations are shown on typical sections, Plates 6-28 and
6-29., These features are considered adequate to prevent the formation
of seepage pressures thet will detrimentelly affect the stability of

‘the gtructures. Where crushed stone fill is designated in the land-

side toé drains, layers of filter sand have been provided, where
necessary, to Insure that migration of foundetion and embankment
meterials into the crushed stone will not occur. Drain pipes are _
provided in the toe draing to carry foundetion seepage water to pumping
gtations and to prevent, if the pipe is functioning, water from exit-
ing at the svurface. Special provisionsz will be made in the specifica-
tions to insure that seepage will not occur along or through existing
or new utilities. These provisions will include removal of existing
utilities, concrete encasements of existing and new utilities and
installation of concrete seep rings.

¢. Foundation Seepage, Downstream from Railroad Biridge.
The toe drains for the Left and Right Bank Dikes between Ghe Railroad
Bridge and Division Street Bridge will extend to the nearly horizontal
foundation gravelly strabtum which has, in geﬁerals an estimabed co-
efficient of permesbility of between 200x10™"' and 400x10"* em/sec. o

18



The toe drain for the Right Bank Dike downstresm of Division Street
Bridge will extend through the surficisl man-made gramiler filliinto
the underlying deposit of natural pervious soil. Crushed stone, 3/L"
to 1/4", has been selected for the toe drain material to insure a more
pervious material than the material in the foundation zones being
tapped. In addition to the toe drain, the foundation seepage for the
Left Bank Dike downstream from the Railroad Bridge will be controlled
by a foundation earth f£ill cut-off extending through the very pervious
surficial gravel deposit to the underlying fine-grained soil deposit.
The incorporation of both a foundation cut~-off and a toe drain for
this reach of dike is considered advisable since the landside area is
being devloped for urben renewal, both commercigl and industrial, and
the overburden in this area for a depth of about 12 feet is man-made
fill composed mainly of ashes, cinders and debris. It was concluded
from studies that construction of a foundation earth fill cut-off is
not Justified for the Right Bank Dike between the Railroad Bridge and
the Division Street Bridge due to the depth to the surface of the
foundation stratum of fine-grained soils.

8. Earthfill Contact with Concrete Structures. - At
Jjunctures of concrete wells and the dike embankments, special dike
wreparounds will be constructed to provide an adequate creep ratio.
In addition, all imperviocus fill materisl in the wraparounds adjacent
to concrete structures will be carefully compacted by special mesns
to produce a tight contact with the wall and to obtain a high degree
of density in the zone where rolling compaction equipment cannot or
should not operate.

22. Embankment Stability. - a. General. - The embankment
sections selected for the dikes gt the most critical locations heve
been analyzed for stability sgainst shear failure using the method
of infinitesimal slices. These analyses indicgte that the embankments
will be stable under all river stage conditions anticipsted. Embank-
ment riverside sections st Stations 71+55 and 19460 on the left and
right bank, respectively, were analyzed using assumptions consistent
with conditions immediately after construetion and during drawdown
from the maximum river stage. Because of the short duration during
which meximum stages will occur, and the permegbility and mize of
the pervious zone, it hes been assumed for the rapid drawdown analyses
that the pervious. zone of the embankments will drain rapldly enough .to
prevent the occurrence of excess pore pressures within the pervious
zone,

b. Belection of Design Values. - The design unit weights
for embankment and foundation materials have been selected using
estimated dengities based on experience with similar materials.

Design shear strength parameters have been selected on a similar basis.
The vearious design velues (@ and R only) used in the analyses are
tabulgted below:
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Unit Weight - Pef

Meterisal Sat Moist Dry Sub
Stone Protection 140 - 120 78
Gravel Bedding 145  1ho 130 83
. Compacted Impervious Fill 140 130 120 78
' Compacted Pervious Fill
end Gravel Fill 145 140 130 83
Foundetion Sands
and Gravel 145 1k0 130 83
Foundation Sandy Silts
end Very Silty Fine
Sands 120 100 Q0 58

Shear Strength

c. Results of Stebility Anelyses. - The results of the

stability analyses sre summarized on Plates 6-30 and 6-31.

analyses are shown on Plates 6-32 through 6-35.

shearifailnre.

" Condition Anelyzed

Rapid Drewdown

Construction

0

0

LOo i

PSF

0

§=3° ¢C=
g=30° C=
$=30° C=
¢ =30° C=
g =30 ¢=
¢ =25° ¢ =
Typical

Minimum Factor of Safety

Left Bank
1,14

1.60

Right Benk

1.03

1.ke

The minimum factors
of safety against shear failure as debermined by the analyses are
tabulgted below. These minimm factors of safety are considered
adequate and indicete that the selected sections are safe against

23. Embankment Settlements. - Except for the thin strabta of sandy

organic silt material in the foundation of the Beaver Brock Dike and
the loose trash fill composing the city dump, the foundations and fills
for this project are of types which normaily show very low compressi-

bility. - Considering the thickness of the organic silt layers their

consolidation will not be significent, and will occur during construc-
tion. - The existing tresh fills will be removed from the foundation

areas prior to construction of dike embankments.

No significant

settlements are therefore expected to occur either in the foundations

or within the enbankments.

24, Construction Considerstions. - a. Dewatering Construction

Areas. - PeWatering will generally be specified for all areas in which
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compacted embankment fills are to be placed. An exception to this
will be permitted in the reach of the Left Bank Dike between Stations
60+70- and 81+00 where & gravel fill zone has been provided to serve
as a permanent cofferdem. Specificetions will gllow the initial
placement of this materigl in the wet and compaction of the gravel
£ill will only be required above the river water level., It is
anticipated that the depth of water will generally be less than 2
feet and that the placement of gravel fill below walter will be
sccomplished by end dumping and pushing, thereby minimizing any
segregalLion.

- b. Rate of Bubankment Construction. - Contract specifica-

tions Willffequire that each fill zone of e dike be constructed to

its full width and for a reach sufficiently longz to permit proper
operabion of compaction equipment. The specifications will not
reguire the similtaneous construction of adjacent Fill zZones except
where required by limitations. Specifications will require that
partislly completed embankments will be completed to their full
width, including stone protection, during certain flood seasons.

G. SLOPE AND CHANNEL PROTECTION

25. New Stone Protection. - The river side slopes of dikes,
the side slopes of channel improvements, the bottom of channel
improvements for Beaver Briook and the bottom of the Naugatuck
River Channel Improvement between left bank stations epproximately
19+50 and 34+00 will be protected from erosion by guarry stone
overlying a layer of gravel bedding. The protection materials will
be furnished by the contractor. The gravel bedding material will
meet the requirements stated in Paragraph 17. The design flood
average velocities along the various reaches of the project are as
follows:

'Area Average velocities - FPS

Lower End of Protective Works to
Downstream NY NH&H RR Bridge (except at

Division St. Bridge) 8 to 10
Division St. Bridge 12
NY NH&H RR Bridge 17
NY NH&H RR Bridge to Masple St. Bridge 10 to 13
Maple St. Bridge to American Brass Co.

Bridge 15 to 17
American Brass Co. Brldge TS 17
Upstream frofi’American Brass Company Bridge 9
Beaver Brook Station T7+00 to 24+25 12 to 16
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In selecting the thicknesses of stone protection in the various
reaches, the data in EM 1110-2-3901 and the above average velocities
were used as a guide. The thicknesses in the Manual were consildered
applicable in reaches where the above average velocities are near
the bottom of the ranges of veloeity given in the Manual except at
bends and where channel restrictions will affect the flow. Where
channel restrictions will affect the flow and in reaches of bends,
greater thicknesses than those shown by the Manual have been selected
and their msgnitude in part are based upon the anticipated river flow
conditions. The stone sizes for any layer thickness will be the same
as gtated in the Manual for the particular corresponding layer thick-
ness. The layer thicknesses and their extent are shown on Plates 6-3
through 6-15 and Plates 6-28 and 6-29.

26. Channel Bottom Downstjeem of Rallroad Bridge. - No stone
protection will be provided on the channel bottom of the Naugatuck
River below the Railroad Bridge except in the vieinity of the Divi-
sion Street Bridge and in the discharge area of the conduit of the
Beaver Brock allignment. The leyer thickness and stone sizes of the
protection in the discharge area will be selected after completion
of additional studies. It is considered that the gravelly and
cobbly nature of the materials that will exist in the channel bottom,
except in areas noted above, will be adequate for chanmel hobtomii...
protection; except where these gravel materials are less than 2 feet
thick. Where the natural gravelly material is not 2 feet thick, a
layer 2 feet thick of gravel fill will be provided. Based on explor-
ation information, it is anticipated that such a layer will be neces« .
sary in the eastern portion of the channel bottom between left bank
stations approximately TO+50 and T#+50,

27. Existing Slope Protection. ~ The existing slope of the left
bank of the Naugatuck River upstream of the American Brass Company
Bridge is protected with stone. This stone protection, except in the
discharge channel of the hydroplant of the American Brass Company; is
about 2 feet thick and is composed of well-graded quarry rock with a
maximum size of about k00 pounds. In the discharge channel, the pro-
tection consists of hand placed riprap with stones weighing about
500 pounds. All stone protection rests on fill composed of sandy
gravel. Except for a few minor areas, this stone protection appears
more than adequate for the velocity condition of the river at flood
stage. A portion of the stone protection will be removed for the
construction of the Left Bank Wall between stations T+80 and 19+50.
In this area; new stone protection will be provided in accordance
with the criteria for other river reaches as descrihed in paragraph
25ﬂ
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H., FPERMANENT CUT SLOPES

28. General. -« Permanent cut slopes of the Naugatuck River
and Beaver Brook Channels will be excavated either to slopes of 1
vertical to 2 horizontal or 1 vertical to 2.5 horizontal. These
slopes are consldered adequate with respect to stability. Per-
manent cut slopes which may be subjected to erosion by flood waters
will be protected with stone protection overlying a gravel bedding
layey. Permanent cut slopes not subjected te fleoding will bhe top-
gsolled and seeded.

Ia CONCRETE STRUCTURES - EARTH FOUNDATIONS
AND SEEPAGE CONTROL

29o Pmpin& Stationss hid

8. River Street Pumping Station. - The River Street Pump-
ing Station will be constructed landside of the Ansonia Manufacturing -
Company Dike at approximately Station 6+00. The structure is approxi-
mately 14 feet wide and 17 feet long with a foundation elevation of
about plus 17T m.s.l.; exclusive of exterior Intake and discharge
chembers. The foundation materizls at and below the elevations for
all footings consist of natural, moderetely compact to compact, silty
sandy gravel (OP-GM) and silty sand (SM). The foundation soils are
considered adequate for the foundation of the siructure. MNo provi-
sions for seepage control are required. -

b. Maple Street Pumping Station. - The Maple Street Pump-
ing Station will be constructed as an integral part of the floodwall
between approximate left bank stations 34+55 and 34+75. The struc=
ture is approximately 19 feet wide and 20 feet long with a foundabion
elevation of about plus 12.0 m.s.1l., exclusive of exterior intake and
discharge chambers. The overburden materials at the location of the
structure are indicated by the data of boring ¥D=58 shown on Plate
6-22. The foundation materials at and below the elevations for all
footings consist of natural, moderately compact to compact, silty
sandy gravel {GP-GM) and gravelly silty sand (SP-8M), which are con-
sidered competent to support the propoused structure. No provisions
are considered necessary for foundation seepage control.

¢+ Division Street Pumping Station. ~ The Division Street
Pumping Station will be constructed landside of the Right Bank Dike
at approximately station 34+70. The structure is approximately 19
feet wide and 34 feet long with a foundation elevation of about minus
1.5 mes.l., exclusive of exterior intake and discharge chambers. The
overburden materials in the vicinity of the structure are indicated
by the date of boring FD-Tl shown on Plate 6-20. The foundation
materials at and below the elevations for all footings consist of
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natursl, moderately compact, silty sandy gravel (GP-GM), gravelly
s1lty sand (SP-SM) and silty sand (SM). The foundation soils are
considered adequate for the proposed structure. No provisions .

are necessary for foundation seepage control except for the care-
ful placement of fill around the condult where it is in the dike

foundation ares.

d. Front Street Pumping Station. - The Front Street
Punping Station will be constructed landside of the Left Bank
Dike at approximately station T75400. The structure is approxi-
nately 19 feet wide and 34 feet long with a foundation elevation
of about plus 2.5 m.s.l., exclusive of exterior inteke and dis-
charge chambers. The overburden materials at the location of
the sitructure are indicated by the data of borings FD-2 and FD-3
shown on Plates 6-23 and 6-25, respectively. The foundation
materigls at and below the elevations of the footings conslist of
about 2 feet of moderately compact silty sandy gravels (GP-GM)
which are underlain by compact fine sandy silts {ML). These .
foundation solls are considered adequate for the foundation of
the structure with no significant settlement expected as a re-
sult of the consolidation of the lower fine sandy silt material.
The bearing pressures are low and no vibration from the pumps is
anticipated. No provisions are necessary for foundation seepage
control except for careful placement of fill around the conduit
where it 1s in the dike foundation.

30. BStreet and Railroad Gates. -

- a. Btreet Gate No. l. ~ Street Gate No. 1 will be con-
structed at approximately left bank station 20+00. The overburden
materiasls in the area of the structure are indicated by the data
of boring FD-U7 shown on Plate 6-22. The overburden materials con-
sist Of man-made granular f£ills that overlie natural grapnular
s0ils. The man-made f£ill is about 17 feet thick and consists of
lodse to moderately compact, silty sandy gravel (GP-GM) with
cobbles and very minor percentages of cinders, ashes and brick.
The natural material undexrlying the fill consists of moderately
compact to compact, gravelly silty sand (SM) and silty sandy
gravel (GM). The structure will be founded on or slightly above
the natural soil at about elevation 20.0 m.s.l. The foundation
materials are considered satisfactory to support the proposed ’
structure. Seepage through the foundation of the gate structure
will be controlled by a landside drainage zone. A perforated pipe
drain will be installed in the drainage zone to carry seepage
vater to the pumping station.

b. Street Gates Nos. 2 and 3. - Street Gates Nos. 2 and
3 will be constructed at the locations shown on Plate No. 6- =5
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The overburden materials in the areas of the structures are indi-
cated by the data of borings FD-65 and FD-46 for Gate No. 2 and

Gate No. 3, respectively. B&Engineering logs of these borings are
shown on Plate 6-24%. The overburden materials at each of the gate
structures are similar and consist of man-made fills overlying natu-~
ral granular soil. 'The man-made fill consists of cinders, ashes,
gravelly silty sand and silty sand intermixed with cinders and ashes.
The fills are gbout 12 feet thick at Gate No. 2 and about 1h feet
thick at Gate No. 3. The natural granular soil is somewhat variable
and consists of loose to moderately compact, silty medium to fine
sand (8M), gravelly silty medium to fine sand (SM and $P-8M) and =i
8ilty sandy gravel(GP-GM). The structures will be founded at about
elevation 17.0 mgs.l. on the natural soils, which are considered
satisfactory to adequately support the structures. No provisions.
are considered necessary for control of seepage through the foun-
dation since the hydraulic heads involved are low and the bases of
the structures will be approximately 15 feet below the ground cuv-
$urfaces.

. ¢. BRailroad gate No., 1. - Railroad Gate No. 1 will be
constructed at approximately left bank Station 1+00. The overburden
materials in the area of the structure are indicated by the data of
boring FD-86 shown on Plate 6-22, The overburden materials consist
of a granular deposit of loose to moderately compact, gravelly silty
sand (SP-SM) and silty sendy gravel (GP-GM) which overlies bedrock
at a depth of 18 feet. The gate structure will be founded on the
granular goils which are considered competent to support the proposed
structure. BSeepage through the foundation of the gate structure
will be controlled by a landside drainage zone. A perforated pipe
drein will be installed in the drainage zone to carry seepage water
to the pumping station.

d. Railroad Gate No. 2. - Railroad Gate No. 2 will be
constructed at approximately left bank station L2+00. ‘The over-
burden materials at the location of the structure are indicated by
the data of boring FD-6L4 shown on Plate 6.23. The overburden
materials consist of men-mede £ill which overlies natural granular
soils. The man-made £il1 is about 10 feet thick and consists of
loose to moderately compact silty sandy gravel with cobbles and brick
fragments. The natural granuiar soils consist of moderately compact
to compact, gravelly silty sand (SM), silty sandy gravel (GP-GM)
and silty medium to fine sand (SM). The structure will be founded
at or below elevation plus 15.0 m.s.l. on the natural granular soils,

'These foundation soils are considered adequate for the foundetion

of the structure., Seepage through the foundation of the structure
will be controlled by a landsidéc drainage zone containing a perw
forated pipe. The perforated pipe will serve to carry seepage
water to the pumping station,
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e. Railroad Gate No. 3. - Railroad Gate No. 3 will be
constructed at spproximately left bank station 60+50. Overburden
mgteriels in the area of the structure are indicated by the data of
boring FD~00 shown on Plate 6-23. The overburden materials consist
of a men-made fill which is underlain by a deep deposit of finew-
grained natural soils. The men-made fill is about 15 feet thick
and consists of loose silty sand with cinders, ashes, and brick
fragments, The underlying fine-grained soil deposit is more than
15 feet thick and consists of moderately compact to compact fine
sendy silt.(ML). The men-made fill material is considered not
satisfactory as a foundation material.. The material of the fine-
grained soil deposit is considered satisfactory as a foundation
material,, These conditions will be congidered in the design and
preparations of the foundetion during the design studies of the
structure. Necessity for seepage control will depend upon final
design of the structure.

£. Railroad Gate No. 4. - Railroad Gate No. 4 will be
constructed at approximetely right bank station 2+00. Overburden
materials at the location of the structure are indicated by the data
of boring FD-88 shown on Plate 6-20. The overburden materials con-
sist of a 25 foot grenular deposit of moderately compact, gravelly
sand (SP) and silty sendy gravel (GP-GM) which overlies fine sandy
silt (ML) soil. fThe structure will be founded on the gramuler foun-
dation materials atomboutowlevation' plup'.iB8.00m0s1s. \ TheSs soile L
are considered satisfactory to adequately support the structure,
Seepage through the gate structure foundation will be controlled by
& landside drainege zone containing e perforated pipe. The pipe
will carry seepage to a pumping station.

g. Railroad Gate No. 5 and Street Gate No. 4. - Rail-
road Gate No. 5 and Street Gate No. 4 will be locabed as shown on
Plate No. 6-13, if they are constructed. The necessity for these
gates is dependent on the construction of the adjacent Dexb¥ project.
Since the Derby project has been aubthorized, explorstions and final
design for these structures have been deferred pending additional
studies for the Derby Project.

31l. Beaver Brook Box Conduits and Open Concrete Channel., -~
Distribution and description of the overburden materiels in the foun-
dation asreas of the Box Conduits and the Open Concrete Channel are
described in Subparsgraph 63. The box conduit and open chamnel struc-
tures to be constructed between station 1400 and T+00 will be founded
on the natural compact granuler materials. The base elevation of
the Box Conduit between stations 24+25 and 31+25 will be below the
top elevation of the fine-grained deposit except at the eastern
end where the elevation will be in the existing deposit of organic
silt, All organic silt will be removed from the foundetion ares for
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the conduit and replaced with compacted sand fill. Wherever the -
conduit 1s to be founded on silty fine send and fine sandy silt, a
zone of at least 2 feet thick of compacted sand fill will be pro-
vided for a working base. No provisions for seepage control are
required for any of the structures.

32, Concrete Water Berrier, - The concrete water barrier
will be constructed in the vicinity of the American Brass Company
Hydroplant at the location shown on Plate No. 6-3. Foundation
explorations and fingl design of the structure have not been com-
pleted, Since the bedrock surface is shallow in the area of the

structure, it is anticipated that the structure will be founded
on bedrock. :
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DESIGN VALUES
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£t IS - \empocte ous Fill '
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WEIGHT VECTOR RATICS
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SUMMARY OF LABORATORY TEST RESULIS
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SOIL TESTS RESULTS

MECHANICAL ATT. NAT. COMPACTION DATA| NAT., DRY OTHER
w 4 ANALYSIS LIMITS O WATER |[STND.AASHO = DENSITY TESTS
2 g a2, E.'o' ;"j'__. =2 I EE o/c%r::rzﬁ m;;m_: *c;. LBS/CUFT : gﬁ
»* = a OF jw hid . T o UF Fuxlo? 5 o a c|ld{|H 8
wEEgM S| "o BEEN SSE| 2|2 |88 2 g [EE[LE8| RS | B o |38 de=
CHE s | =338 = | 2 | T |33]5|&8
FD=L [ 0.2 | J-4 | 7.3-10.,0 BP-SM | 0|91| 9/.080
J=7 [3.5-15.0]| OL 14,3
J=8 [5.,0-12,0| 39 |0196] 4].170
J-11 RO,0=25.01 ML | 039¢{81].011
J=-121R0.0-25,0 | ML 32.8
J=15 B0,0=33.5 SP-SM | 08812 |,.0869
FD=2 | 20.2 | J=5 | D.0-20,0| S [8l48]34|.020
J=7 #0-20,0{ SM [R51|39|38|.01L
J‘- 5 00"'50 .O I'El 31. 0

v

FD-3 {19.8 [J-4 |7.1-10.0| s P1lasis1|.000

J=5 [0.0=15.0 BW-3M @3 |50{ 71{.110
J=7 ROO=-R3.3 1 ¥L | 0{21{79{.009
J=8t RO.0=23.3 | ML 3045
J-9 R35-25.0| ML [025|75[.011

FD-4 [19,0 [J=4 |5.,0-10.0] GP B5 42| 3(.320

J-8 [17,1-20,0] ML |0O[19(81(.011
J-9 [7.1-20.0| ML 51.2
J-12 R5,0-30.0 | ML | O[2L|79[.001

FD=5 | 20,8 {Jd-5
J=9

0.0-15.0 GP-G B1 (38 (11,062
0.0-25.0 | ML |0O|13|82}.012

FD-6 | 10.5 | J=1 [0.0~ 5.0] GP ko l[43] 4(.190

d=5 H0.0-15,0| KL | 0|34(66|.016
J-G:’-t 0-0—15 .0 I'HJ 31.7
J=9 RO.0-25.0| HL |0/[18(82].007

NED [°™. 510 * PROVIDENCE VIBRATED DENSITY TEST ANSONTIA-DEZSY LOCAL PROTTCTION
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SOIL TESTS RESULTS
MECHANICAL ATT. NAT. COMPACTION DATA NAT. DRY OTHER
w . g ANALYSIS LIMITS O WATER STND.AASHO - DENSITY TESTS
dalesddel T 123 L k| CONTENTIT ¢f % w | LBS/CUFT -
o |le gk o > = " o> % DRY WT| .& w o 4 ©
x 2 /0 Zz el oZ [uW : o Fuxlo o SO 4 < |@ o8
N R M 2 B R R EH R R R R
@ o z d=z =2 - - v |»|81e Eo
FD-7 | 23.,6] J=6 |15,0-19.2] GP |62|33] 5| +190
J=8 [20,0-25,0| ML 0| 7l 93! .006
J~10(25,0-30,0] MI, [0 (17| 83| .010
FD-8 | 20.7| J=5 | 548= 75| 8 {0 |77 23}.031
J=8 [10,0-12,0| OL |0 [33/67|.003 | NP | NP
Ju9 [120=Ll147[SW=-SM |0 [93] 7].110
J=13 [18,1-19.8| 6P {71[26] 3}.310
J=11; |21.8-25,0| M |9 |84l 7]/.038
FD=9 | 2Le0 | Je=h | 647-10,0] GP [52i45] 3|.280
E FD=10 | 22,k | -3 [10,0-1}1.3 [sP-SM 19| 72| 9!.085
J=6 [16,9=20,0| aW 61|35 L[240
J=7 120,0=25,0| SM [15|67i18/.039
FD=11] 20,6 | d~2 | 242=- 50| SM |15!58|27}.021 :
d=6 [10,0-15.0| OL [0 {42(58|400L {47 |36 (Atterberg |Limit tedts on|ovenedried s$oil Andichtp L4.8
matqrial|is fon-plkstic)
J“S 1500-20-0 NP NP lh.z
J=10 [21,0~25,0 |SP-SM {27 66| 7]|.110
FD=12 | 23,6 | J=2 | 5.0«10.,0} 8P [38|57| 5|.180
J=3 [10,0-15.0| 8M [12(69|19].029
FD=13 | 2544 | J=li | 643=10,0 [GP-M |47 |k6] 7].130
J’S :lO.Ch£L203 Sﬁ 20 €ﬂ3 12 1“)60
J=6 [17.,3=22,0} SM [14{68{18].033
J=7 [22,0=27,0} & {1 |80{19].035
NED FO* 510 * PROVIDENCE VIBRATED DENSITY TEST ANSONIA-DERBY LOCAL PROTECTION
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SOIL TESTS RESULTS -

MECHANICAL ATT. NAT. COMPACTION DATA] NAT. DRY
. w . I ANALYSIS LiMTs |, | WATER [sTNDAAsWo| — , | DENsITY [JTHER
2 s laZla ol -9 1, i | CONTENT[ K[> +|%* w | LBS/CUFT lo
o g gﬂ: zg o gy oX |w e . 5> |% ORY wT| «Fla ;v 52 i =
w [t w 0 > b w. o QE .J ) w << 3 '_I.IJ>‘QZD >o - < ﬁo °§@
w o o ,‘3" Z5~ otk ¢ |oR& 2O I < <[{O|Z| & 4
@ ? = @ || T e & | 205 %en| @ o z gzﬁgg“
o L=z o = | [ »nlS|* [ &
- % () | Q
FD-1) | 32,2 | J=8 [15,0=-20.0 iSP-SM {33(60]| 7| 110
J=10 [21,6=-25,0] M [23|64]13]| 050
Fp-15 | 35.3 | J-5 N5.0-20.0 |sp-s¥ [28|6k] 8] 085
J=6 [20,0-23,6 |SW-SM | 489 7] 110
J=8 [25,0-30,0| &1 | 7i71|22| .O27
FD=16 | 36,8 | J=2 | 540=10,0 [SP=SM | 0{91| 9| .080
Je5 [15,0=18,9 |GW-CM Lo|hlyi 7] »125
J-7 [20,0-25.0 |aP-a{hous| 6| 160
» J-8 [25,0-30.0 |SP-S [22{73| 5| ,180
LV}
17 | 41.51 3-2 | 5.0~ 9.9 oM [ho|38{13| .ou3
J-3 [11,0-15,01 1 {S1|h1| 8| 092
J=6 120,0=25,0 [SW-SM| 8{86| 6| .120
FD=18 | 1i3s6 | J=5 [10.0-11.8] GP |Sh|42| k] .210
J=b [15.0=20.,0]8P-24Ik1153] 6| .130
J=10[26,2+30,0 [SP-SM [2L4[68] 8] .110
FD=19 | 43e9| J=2 | 640=10.0|GW-GM|62{32| 6| ,160
J-li [12,0-15.0} M [39(k8[12| 052
FD=20 | L6.8| J=6 [15,0-20,0| ML | O|l43|57| 013

NED °%. 510 % PROVIDENGE VIBRATED DENSITY TEST ANSONTA-DERBY LOCAL PROTECTION




SOIL TESTS RESULTS

MECHANICAL ATT, NAT. COMPACTION DATA NAT. DRY OTHER
_ " S ANALYSIS LIMITS |, | WATER ISTNDAASHO] . | DENsity {OTHE
dolazslas E a8 [ e o/comem S 1% L | LBS/CUFT TESTS
* wel g a oF il |» . o> | % DRY WT/| .@ o o2 Sl .
SEIRgLZEL owr a2 aﬂ"» 28| 2|2 (802 [ g 5Eaday | 2|2 (55
= A L = z x a0 @ ) z |Ix|Z|W
2 [l o~ 3 3 - - l o o
FD=21] 16,1 { J=~1 | 0.0~ 2,5!8P-8M| 0]92| 8|.075
J=6 | 540~ 7.0 |SP-8M127|63| 10} «069
J-8 [10.0-12,0 |GP- |5L{LO| 6|.170
J=11 [15.0-20,0] ML | 0O|8l| 16| 4005
J=13 |20,0-25.0| ML | 0{63|37|.013
FD=22| 18,1 | J=2 | 1e1- 3.3| SP | 0|97 3].092
J=li | 540=10,0| GP {60]136] L300
J=6 |1245=15,0|5P~SM[39|50| 11| .065
J-8 {20,0=25,0! M1, | 0{19|81|,005
FD=23 | 18,5 | J=2 | 145~ L0 SP | 0|96] k120
; J=5 {10.0-25,0|cW=- 61|32 7|.130
FD=2li | 1940 [ J=2 | 246= hoO|SP-SM| 3{88] 9[.079
J=5 |1040=15,0{GW=GM 63 31| 6| 4050
J-9 120,0-25,01 SP {33(65] 2|.300
FD=25! 19,9 | J=3 | 5¢0w 9,0| SP Lki92] kf.120
Jaub [10,0+15,0 |GP-GM (58| 36] 6| 4150
J=7 |15.0=19,0] GP [67|29| L| 200
J=9 [20.0-21,0| ML | 7|12[81|.005
J=10{21,0=25,0F ML | 0|12| 78| ,006
FD=26| 17l | J=2 | 1e0= 3.8|SP-SM| 0[91]| 9|.078
J=li | 540=10,0GW=GM[63! 71 6] .150
427 119:8-33:8 | (k8| el 7| <538
FD—27 1809 J""3 200" 305 SP 2 95 3 0170
J=li | 345~ 5,0 M 0| 84| 16| +050
J-6 L L 808 GP h 0150
J=13 2(51.!5-25.8 ML 50 l.’:% 63 «017

NED 0% 510 * PROVIDENCE VIBRATED DENSITY TEST " ANSONTA-DERBY 1OCAL PROTECTION
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- SOIL TESTS RESULTS .
MECHANICAL ATT. NAT. |COMPACTION DATA] NAT. DRY |orner
) w o ANALYSIS LIMITS | , | WATER [STNDAASHO] . DENSITY [Toere |
2slaz:|dg E -2 l ik | CONTENTI™ £l ©i% u | LBS/CUFT o
W= a ozF |w » . o> | % DRY wT| .e¥Fle 1] 4> nmE:
w TIREHIIF) wh A% Bemawel e 4| o (SIS T o023 39 | 2 | ¢ 43z Eiw
" " (& s |o €| 2| |Go| < o log®|xay| *e P z |WZ|6] &8
@ o z Rz = I s . |a|8le] e ©
J=5 |1540-20,0 0|13} 87] .007
FD=29 | 98 | d=1 | 0,0= 5,0/GP-(M|(58(3Yl 8 .,150

J=li |10,0-15,0| ML { 0|17 83] .013
J=10{25,0=3040 00k

a
[»)
o
o)
o

FD=30 (1046 | Jwl | 040m= 1,7
J=2 | lo7= 5.0
Je=li [1640-20,0
Je8 |2040=25,0

B
)

8
=)

ol 6 #130
62|34 Ll 310
0[18] 82| <010
0|12 88| .005

35 71 .160
32| 68] L013
0| Ul 96| 005

L7|h9l 4 o280
0
0

FD=31 (12,3 | J=2 | 54010.0
J=li |11.6-15,0
J=10 [25,0=30,0

5=V

C:
&

FD=32 | 246 | J=1 | 040= 445

J=i [10.0-15.0 43| 57 +011

558 sE¥ ZEe

J=5 {154,0-20,0 L1l 591 017
FD=33 [18.6 | J=6 (15,0=19.1|GP-M|Shilo|l 4| .120
J-8 [20,0=25.0| SM | 0l59| 41| 020
J=11130,0-35.0 ML | 0l3h] 66| ,011
FD=3L (21,5 | J=6 [17.6~20.0|GP~-c21(56(37] 7| .100
FDe35 26,9 | J=8 |25.,0-32,0| SP [12185] 3| .220
J=9 137.0-42,0 ML | O h2| 58| L016

NED ™. 510 % PROVIDENCE VIBRATED DENSITY TEST ANSONIA-DERBY LOCAL PROTECTIO
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SOIL TESTS RESULTS

MECHANICAL ATT. NAT. |[COMPACTION DATA| NAT. DRY
w y ANALYSIS LIMITS |, | WATER [STNDAASHO] , | DENsiTy |THER
J | o |2 E. a8 ][] St | CONTENT[ €] r~|* « | tBs/cuFr |TESTS |, o
%2 |Lw-] S92 al |53 |u G5 1% DRY wT| .a®je gyl o2 Nkl
w T |Fge| ¥ w @> [>9 a | o [@E S cuxez3 28 { 3 | T {ZIo[Z] 88w
w o " [«a- a ol T |e-&l -0 8 4 o (2|D|Z &%
@ = & |an®| g o o3 Xoa - s z ‘,':‘zugo
@ o | T [ %z = T [ F . |&|gle|co
FD=36 | 6,2 |J-1 | 040~ kod| GW |71
J-3 | 540-10.0| ML | O
J=9 [2040-25,0| ML | O
J=11 |2540«30,0| S 0
FD-37 | 645 |J=2 | Qe9= 5.0 SM | O
FD-38 | 642 |d=h | 5.0-10,0( ML | O
J=8 [15,0-20,0 ML o

FD=39 [27.8 [J=6 |16.1i=20,0|GP=CM|L7
J=7 |2040=25,0| GP-c2| 48
J=8 |25,0=30,0| GP |59
J=9 13040=35,0{ GP-(M| 56

FD=UO | 9,5 [J=2 5,0-10,0f GP {62
J=li [15.0=20,0] ML | O

1% iad 4

FD=ll {1047 |J=6 [1040=15.0( ML
J=13 | 2648=30,5| SW-SM

0
o
FDwh2 (2042 {d=3 [1140=16,0}SP-2| O
J=5 | 21,0a26,0| SP~SM! O
&Q

FD=l3 (1645 |J=1 | Oa0= 5,0 GP
J=li |10,0=15.0 SP=SM §
Jeb | 20,0-25,0] SP-SM| 27

NED JEERSB 510 % PROVIDENCE VIBRATED DENSITY TEST ANSONIA~-DERBEY LOCAI PROTECTION



SOIL TESTS RESULTS

MECHANICAL ATT. NAT. (COMPACTION DATA! NAT. DRY |orneR
. w 4 ANALYSIS LIMITS O WATER STND.AASHO [ DENSITY TESTS
£ |sgp|fs| Er |28 &) A (I R R .
L o o 7] . o> () . /)] =] _ O 4
PRI EE) BT (EE Emla e | (BPPTRECL 22 [ | 3 (e 4
A TR F[EEE 2| 2| T |55 BE
- ' QT
FD-blt | 176l | =2 | 243~ 743 | GP 62 [3h| k| .200
J=li [12,0-17.0| SM | 0]|86]|1Lh] 060
J=6 P2,0-27,0| SM {0l91] 9! 090
FD-U5 | 33oki | J=6 [15.0-20.0 |GP-a B8 135 7! 130
J=9 P5,0=30.0| SM {0}83/17! 04O
FD=U6 | 3243 | deli [1540=20,0 M-GM 66 26! 6| 210
J=5 P0.0=25,0 R {0]76]2k) L0lO
FD-U7 | 3hel [ J=9 R5,0~30.0| SM | O|7h{26]| 035
o
23| FD=U8 | 18,9 | J=5 [040-15.0| sM | o|87|13| .050
J=6 N5.0-18,3| ML | 0|26|7h| 031
FD=L9 | 32,7 | J-8 P5.0~30,0 |sP-SM | 0{93] 7| 110
FD=50 | 32,6 | J=6 [20.0-25.0 GP-(M 149 45| 6| «170
J=7 P5.0=30.0 |SP-SM | 0{91| 9| 076
FD=S1 { 194Li | de=3 | 6¢3=10,0| SM | O 73127| 042
J=5 [15,0=20,0 lSP-sM { 093] 7| 110
FD=52 | 33,1 | J=7 [P0.,0-25.0| GP LB L8| 4| «190
J=9 P6,1=28,6 [SP-SM 18 (76| 6| 140

NED ,i°™ 510 #* PROVIDENCE VIBRATED DENSITY TEST ANSONIA-DERBY LOCAL PROTECTION



SOIL TESTS RESULTS

MECHANICAL ATT. NAT. COMPACTION DATA| NAT. DRY
ANALYSIS LIMITS WATER {STND.AASHO DENSITY
LBS/CUFT

OTHER
TESTS

Y
T
*

CONTENT[ £
% DRY wT/| .x¥

L N 4
o
e E 3
L]

NO.
FT.

EXPL
NO.
TOP
ELEV.
FT
DEPTH

<

SAMPLE
SOIL

SYMBOL

5%%5”_
%

FINES
SPECIFIC

GRAVITY
DENS,

LBS/CUF

o Qé
& o E

GRAVEL
LL
PL
TOTAL
0
A
D
MAX . DR
PVD
LBS /CUFT
TOTAL
SHEAR
CONSOL.
PERM,
Organic
Content
4

o
Z
'

FD-53 | 21,0 | =44 [10,0-15,0 [SP-SM
: J-é 16.5"20.0 W—ﬂﬁ
J=9 [25.0=27.6 [SP=-SM
J-10 [27+6=30,0 ! M

)
oo

[ 100
.10’0
070
<031

3 =3 \O
~3 L
nN

Wt =)

TSk | 31,6 | J=8 |2040-25.0 |SP-S1
Je6 125,0-28.6| 5P

«110
»150

12| 065
.160
.210
+120
.110

»180
«120

8

o =-3w OE’O;I\;
8 R
w o

[#4]
Co

FD-55 | 35,5 J=7 [21.6=25,0| M

O~
N

FD-56 | 20,4 | J-5 {15,0-20,0 [SP-31 |32

FD-57 | 3647 | =5 [20,0-25.0] G4 |58
J-6 [25,0-26,8|sP-sM| ©
2648+30,0 {SP-SM |16

w
588

g=v
ey
]
3

FD-58 | 23.4 | J-5 [1540-20.0{GP~Q1 |18
J-6 [20.0-25,0 |SP-M |16

=8
-3 O

FD=59 | 2448 J-5 [10,0-15,0 |GP-M |56
J-6 {15.0-20,0| M | 0O
J=7 {2040-25.0 |SP-32 |37

FD-& 38.6 J-2 002- 5.0 ‘ GP 52
J-b |10.0-15.0] @@ |57

<150
»028
0120

B&
W

g v
[o2]
CONO e =Ny Oy e O

170
«200

o
et

FD-61] 33,0 | J-6 [1B40-23.6|CGP-Q1 |52
J=9 [28,0-30,0 |SP-SM Ll

085
095

£
QO ND

NED % 510 % PROVIDENCE VIBRATED DENSITY TESTY ANSONIA-DERBY LOCAL PROTECTION




SOIL TESTS RESULTS

MECHANICAL ATT. NAT. COMPACTION DATA] NAT. DRY OTHER
w o ANALYSIS LIMITS | ,, | WATER [STNDAASHO w L%ES"}%LT:T TESTS
; . . T = i - "8
E'O' a @y :0 :.'": ig o n EE °/:%B:i1‘-rE:."l.‘ -m;;uit o2 _i a2 &
®x =z O =z w o X ;l ﬂ°u° o- S= LT Qz: )O - <o O:O!. ‘gsu
- W [ 9 QF - -J o ud ¢ ([ap-&{ - [+ S «C <
w ™ < A (g~ |20 o ol e W a - o wicl o
» a " e = o g - a | Lo ;E o logOx 4% w 5 P4 l:::J zim S
= w o z ;53 ; @ 3 e ) r 8 [ 80
=4 [

FD-62 | 25,0 |J-4 [10.0-15.0| cW 3|33
J-6 [6,8-20,0 {SP-SM | 6 {88
J=7 PR0.0-25,0 BW-SM 17175

FD-63 | 3243 |J=-7 [1.1-15,0 GP-GM Bk |39
J-9 P0.0-25.0 BP-SM 33 [58

FD-6l |25.7 |J=3 [l040~15,0 BW-SM N2 (81
J=li 15,0-20,0 [GP-@ b7 137

N WV~ ONE
.g'

J=~7 P5.0=30,0 | M 0 183{17( 040
FD-65 32,7 |J=7 [5.0-20,0 BP-SM B2 |60} 8| 099
J-8 R040-23,3 PP~ {2 [91] 7| .090
J-10 P5.,0-30.0 P-4 P9 161 {10 | ,070

6~Y

FD-66 | 26,5 |J-5 [15.0-20,0 FP-31 L1 [52
J-6 P0.0-25,0 | SP B2 [63

FD-67 (32,6 |J=5 [0.0-1k.5 [SW-SM p3 |69
J=6 [15.5~20,0 [P-@1 L7 16
J-7 B0.0=25,0 BP-SM [0 |93

FD-68 (342 [J=3 10,0-140 [SM [3181
J=5 18.0-20,0 [P-GM L9 L,
J=6 P0,0=25,0 BP-M 16 713

Pub w~wo v
L ]
-
(=)

=
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SOIL TESTS RESULTS

MECHANICAL ATT, NAT. COMPACTION DATA| NAT. DRY

R w 4 ANALYSIS LIMITS WATER STND.AASHO DENSITY OTHER
2olazdds! v |28 00 2 | coNTENT[ £]» +|* & | LBs/cury | TESTS
x z cUi| == e g oz |w < . o> %DRYWT._.mig,,;lL ¥ » T
w Fw - b @ aEee| 2F€ 2 ~ Eg - < lorE 58 i a bl 585

& b |o a E a wn® : O fodB|x A~ w = o uzﬁ
© o [ = %378l 31 2 | T [53)¢
FDu69 [27.5 [J=5 [2,9=15.0 SP- 12 [G7[11[ .000
J=6 [15,0=20,0 [GP-GM L9 | 7/ «130
J=7 P040=25.0 |SW=5M A5 77| 8| «0%0
J=8 P5.,0-28,2| S | 8{78]1l| 4050
J=9 PB8.2-30,0| ML |OlLh|56]| 021
FD=70 (25,0 | J=5 | 6.9~10,0 [SP~S 19|75] 6| «120
J=6 [0,0~12.L [GP-@ [56 (38! 7| 120

J=8 [6,0-17.8| SM Q1 |Lh6[13]| +060
J=10 P1.0-26.0] 8M | 0161(39| 4030

FD-71 [16.Lt | J=2 | 5.,0= 8.3| & | 0[87|13] 050
J=li [0.,0-15.0 [sP-si1 [27|63|10| 065
J-5 [15,0-20,0 |SP-SM {18(75| 7| 150

ot-v

FD-72 [12.5 | J=3 | 5.,0- 8.4} s | 0(87{13| 070
J=7 [15,0-20,0[SP-sM | 0|93} 7| .110

FD-73 125,5 | J=3 [L040=15.,0 |GP-@1 |51{42| 7t «130
J=li [15.0-20,0| M | 0{80|20; .OLO
J=5 [20,0-25.0| ML | O[49|51| <022

FD-7h [2Le5 | J=3 S.O-IO.OIGWLGM 58|35 6| .18
J-li [10,0-15.0{GP=G 52|40 8| 4099
J=6 [20,0-25.0| ML | O|L3[57| .022

FD-75 [2Le8 | J=5 [11.4-15.0(SP-8M|L3|L7]10| 080
J-7 |20,0-25.0] 1 | 0{82}18| .037
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. : .
\\ \\
SOIL TESTS RESULTS
MECHANICAL ATT. NAT. COMPACTION DATA NAT. DRY OTHER
. w < 4 ANALYSIS LIMITS e WATER [STND.AASHO - DENSITY TESTS
2 s laZsl aa Pl a9 1, Lk | CONTENT] &[> (% u LBS/CUFT
(1™ - = = :
EIECE 2| 5 |8% Beatd ec| 4| BT RE 8 [ 2 | g [l
“ WS a o FEN o7 | 3| & (28| 2 | & [Es|xnes | £ | o |S|2fE
°I 5| %4378 3| ° | T |A3F
FD-76 [10,5 |J=2 | 1l.h- 5.0] M [L3[69]/18].0L1 '
J=5 [0.0=15.0 [GP-CM |55 39| 6}.070
J=6 N5,0-20,0| oGP L8lLk9| 3|.360
FD-7T7 | L6 [J=2 | 1.0~ 5,0| GP [63{35] 2|.280
J=5 [0,0=15,0 tP-M 47 |k7| 6]+160
J=7 [17.3-20,0| & | 0|73|27]|.034
FD~T8 | 3.7 | J=3 | 7.8=10,0 {sw-21| 0{92] 8{.100
o J-ii [10.0~15,0 {SP-21 | 090|101} .080
i J-6 [20,0-25,0 |SP~R1| 0193| 7].110
FD=79 | 2.6 | J=2 | 5.0~ 7.6| GP |50|L8| 2{.310
J=3 | 7.6=10.0 SP-84| 0}91} 9,086
J-7 [15.0=20,0] 84 [30{52{18|.028
FD=80 | 6.9 | J=3 | 5,0=10.0| GP {55|h2| 3].230
J-8 [20,0=25,0| @ | o|71] 29| .019
J-9 [25.0-27.7} M | 0[83]17[.055
FD=81 | 7ot | d=1 | 1o1= 5,0 GP |52|Lh5] 3} .280
- J=6 120,0=25,0| ML, | o{L3|57 009
FD-82 31,k | J-k {10,0-15,0| SM (18|66 16| LOLL
FD-83 (20,5 | J=3 | 6.7-10.0|5P-sM|16| 74 8 .090
J=} {15,0-20.0(SP-SM|20 72 § .0B89
J=7 [25,0-30,0| SM |2k 63 13|
NED % 510
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SOIL TESTS RESULTS

MECHANICAL ATT. NMAT. |COMPACTION DATA| NAT. DRY [qryeg
w 4 ANALYSIS LIMITS O» WATER STND.AASHO - DENSITY TESTS
;3 ; > .34 i 492 | Lﬂ ik | CONTENT[™ £l> i w LBS/CUFT
o {a o = . 5> DRY WT| .x¥1&
DERSE 22 ) b 182 Bl oc| o | o (BRI T s eRoE3 22| 2 | g |3k
® e @ lelp iz [@E] 2P |®|a® & | 2 og%%cel 2| &5 | 2 |¥ziw
° o | T *z g 3| F o |=|81%
FD-8) {32.8 | J=4 [10,0~15,0[SP-SM |2} 65 11
Jubb [16.7-20,0|5P-SM| 0| 92| 8} .082
J-8 [21,7-25.0(SP-SM|2L| 700 6} .140
J=9 |25,0-30,0|5P-sM|27|671 6| .150
FD-85 35,8 | J-) [10.0-15.0| cP |s2|us| 3|.260
J-6 |20,0-25,0| SM 0i 83| 17
J=7 [25.0=30,0] SM L8313
= | FD-86 (38,7 | J=2 | 5.0-10,0(SP-SM 25167 8] ,090
b J-3 |10.0-15.0|cP-0!{55138 7 _.150
FD=87 3Lk | J=2 | 5.0-10,0{SP.SM|27|65] 8| .095
| J=8 [20,0-25.0|8P-SM(18{77| 5| 140
J=l; [10.0-15.0|6P-GM|62]| 32| &) .130
_ J=101{30,0-35.,0{ ML 0] 12! 88] .007
FD=89 2.6 | J~1 | 0.0 .-5,0|SP-SM|h3I501 7| .120
J=3 | 5,7-10,0( SM L] 75| 21| .0oL1
J=5 110,0.15,0{SW.M{12{81] 7| .110
J«& {15,0-20,0|SWSM|1L| 79 7| .120
FD-90 23,4 | J=6 [15.0-20,0| ML 0] 26| Thi .015
FD.91 23,9 | J=2 | 5,0-10,0| GW (56|40 Ll .2LO
Ju7 {20,9-25,0( ML 0| 35| 65| .020

NED ,fO%. 510 % PROVIDENCE VIBRATED DENSITY TEST ' ANSONTA-DERBY LOCAL PROTECTION
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SOIL TESTS RESULTS

MECHANICAL ATT, NAT. COMPACTION DATA| WNAT. DRY OTHER
w J ANALYSIS LIMITS | ., | WATER |STNDAASHO] DENSITY | oo
J 6 lo 2 :o E - a8 1 Tk | CONTENT ; r + * o LBS/CUFT
xElege| 2z o 82 B ol L | . |53 0Tk845 28 [ 2 [« |2[d]:
w o e pot ga‘ BQIEB" o & 3 a 3;5 z g g:oégg\ 2, '6 g 525
© e | TIE 8 3| R[5 (33
FA-1 | J-1 | 0,0~ 3,4 sp-sMolo1]| 9| 078
B J-3 | 3.4- 5,0} SM |0|(80|20| .O4S
FA.2 J=l [ 0,0-2.8| 8P |09 k| .110
J=3 [ 2,8~ 5,0 8P-sM| 0l90f10| .07L
J=5 | 5.0-10,0 [SP-SM| 0|90(10| .07k
FA.3 J=1 | 0.,0- 3,6 BP-SM | 0l88(12] ,069
J=3 | 3.6- 4.7 SP-SM| 0|91| 9| .080

€-v
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SOIL TESTS RESULTS «
MECHANICAL ATT. NAT. COMPACTION DATA] WNAT, DRY

w 4 ANALYSIS LIMITS WATER [STNDAASHO] ~ | DENSITY 2-2:5:
Ji .l os |- T . lig [ 2 | content e[ e]™ & [ LeS/cUFT
0 o [ame| 20 - = en 5> | % DRY wT| .ax®|& o2 Jl .
x 2 [O_u| 2=z o o B w of S sux(ez3t 2% - T 13|5)2
w ©lFgt e a “> ga‘%:ﬁgae oe| 3|d |28 = 3 ogb|xusl %a | 5 | 2 w2l

© e ) A= ¥ o - W it

BD"J. J-2 1.5- 5.0 & 0 36 6h .026 ‘

J-BR 105" Soo MJ..I ) 807 8.8

J"S 6.0"1000 SM 28 h? 25 1012

J=6R { 6,0-10,0 SM 5.4 110.9

J-7 (10.0-15,0| SM (38 44 24 018

J-8R {10,0-15,0| SM 8.3 |12.5]
BD-2 . Ju? 2,0- 5,0| SM |17 44 L 0095

J=3 5.0-10,0] SM |22/ 5% 25 013

J=4R | 5,0-10,0{ SM 6.5 | 8.3
BD-3 J-1 1.b- 4,0 ML | 9f 38| 53| ,0052

J-QR 1.-’.1" hoo ML L3o7 111.9

J-3 5.0-10,0{ SM |15| 53 32| ,010

J")-IR S.O"‘].0.0 SM 907 10.7

J-5  [10.0-12.6| sM |1h]| s3] 33| .011

J=7 |15.,0-13.7! SM 71 65} 28| ,018

J=3 7.3-10.0| SM  {32] L6l 22| .011 12,7|15.2

J- |10.0-13,0| SM {18| 60| 22| .015 17.2|19.6

J-6 |15.0-16.8 SP-SM|L1|L7| 12| .0k) 10.6(16.5

NED ,f%. 510 % PROVIDENCE VIBRATED DENSITY TEST ANSONIA-DFRBY TOCAL -PROTECT ION
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APPENDIX B

CURRENT COST ESTTMATE

CURRENT COST ESTIMATE

The total estimated cost of the Ansonia-Derby Local Protection
Project is $10,844,000. A summary of the costs of the various fea-
tures of the work described in this memorandum and in previously
submitted memoranda are shown in Tables I and IT below. A break-
down of the estimate is shown in Table III below,

TABLE I

SUMMARY OF FEDERAL COSTS

Project Feature _ Cost
- 09, Chamnels and Canals : $ 738,000
1l. Levees end Flood Walls : 6,891,000
13, Pumping Plants 825,000
30. Engineering and Design 795,000
31. Supervision and Administration 690,000
TOTAL Estimated Federal First Costs $9,939,000

LOCAL INTERESTS FIRST COST

The estimated local interests first cost in connection with
the Ansohia-Derby Local Protection Project is $905,000. A sum-
mary of the cost of the various features of the work is shown in
Table IT below:

TABLE II

SUMMARY OF TLOCAL TWTERESTS COST

Pfojeét Feature - Cost
0l. Lands and Damages - $ 720,000%
02. Relocations 185,000

TOTAL Estimated Local Interests First Costs $ 905,000
* (1) Total land costs based on fair market value. Because
local interests own a portion of the right-of-way,
the estimated out-of-pocket land cost is $600,000,

3¢ (2) Estimated local interests out~of-pocket first cost
is $785,000, |

B-1



(3) Other local costs, in project area for bridges re-
placed since the 1955 floods, total $1,Lhl,000.

COMPARISON OF ESTIMATES

‘The following tabulation shows the comparison of the current
cost estimate with the latest estimate as submitted in Design
Memorandum No,.3, General Design and Site Geology, dated 1l Janu-
ary 1966,

Cost Ac- | DM No. 3 Current
count No, Project Feature Estimate Estimate
09. Channels & Canals $ 715,000  $ 738,0002%;
11, Levees & Flood Walls 7,045,000 6,891,000 "/
13. Pumping Plants 825,000 825,000
30. Engineering & Design 795,000 795,000
31. Supervision & Admn., 690,000 690,000
TOTAL Federal Cost $10,070,000  "$9,939,000
0l. Lands and Damages & 720,000 $ 720,000
02. . Relocations 185,000 185,000
Non-Federal Contributions 0 0

TOTAL Local Interests Cost $ 905,000 $ 905,000

'TOTAL ESTIMATED PROJECT COST $10,975,000  $10,844,000

{1} Revisioh of estimate based upon the detailed studies
presented in this Design Memorandum,

TABLE TTI

DETAILED GOST ESTIMATE

Estimated Unit Estimated
Description Quantity Unit Price Amount

Ol LANDS, DAMAGES & ACQUISITION (Local Interests Cost)

TOTAL LANDS, DAMAGES & ACQUISITION $ 720,000
02 RELOCATIONS (Local Interests Cost)
30" Sanitary Sewer Siphon

(incl, inlet & outlet)
struct. with sluice gate) 1 L.3, $35,000,00 35,000
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v 02 RELOCATIONS (Local Interests Cost) (Cont)

' _ Estimated - Unit Estimated
Description ‘ Quantity  Unit Price Amount

15" Sanitary Sewer Siphon
(under storm drain presw
sure conduit in Farrel

Corp, .Yard) 1. L.S.$ 1,200,00 $ 1,200
Sanitary Sewer Siphons I - _

(under Beaver Brook) 2. Each 1,500.00 3,000
Relocate Sanitary Sewer ‘ ' ,

(Ansonia Manf. Co.) 1 L.S. 500,00 , 500

Relocate Sanitary, Gas &

Waterlines (Main St. & : :

Reaver Brook Conduit) 1 L.s. 1,000,00 1,000
Relocate 12" Waterline (E. ‘

Bank S. of Maple Street : ‘

Bridge) 1 U L.S. 600,00 600
Lower L' gas & 6" & 8" Water- .

lines {Beaver Brook @ Central .

Street) : 1 L.s. 1,000.G0 - 1,000
Relocate 8" gas & 10" Water- ' ' :

lines (River St. near flood

wall) 1 L.S. 12,000.00 12,000

Reloecate Hydrant & Valve (@ ‘ :

Station 9+50) 1 ~L.S. 100,00 L300
Relocate 3" Gas & 8" Water- ) , . .

lines (3rd St. for 36" S,D,) 1 - L.3, 3,000,00 3,000

"Relocate 6" Gas Main & Meter
House (S. of Bridge St. @ :
~L.S.. 2,500,00 2,500

flood wall) 1
Relocate Sanitary Sewer .
(@ R.R. Gate #3) 1 L.S. 1,500.00 1,500
Relocate 24" CI Sewer & Sluice L
Gate (@ R.R., Gate #L) 1 - L.S. 8,000,00 8,000
Electrical Relocations ' 1 Job L.3. 32,000
Railroad Relocations 1,600 L.F. 5.00 8,000
Central Street Bridge o
Structural Steel 8 Ten. 400,00 3,200
Concrete (Reinf.) 126. . C.Y. 65,00 8 150
Grate Deck Steel : 200 'S.Y. 65.00 13,000
Approach Paving 200 T8.Y. 5.00 1,000
Sidewalks (8' Wide) 120 - L LLF, 15,00 1,800
Guard Rail 60 ° L.F. 5.00 300
Sub~-Total $ 136,890
Contingencies 22,110
Sub=Total $ 159,000
Engineering & Design 13,000
Supervision & Admlnlstratlon 13,000

TOTAL, RELOCATICNS (Local TInterests cost) $ 185,000
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09.

1l.

Estimated Unit . -Estimated
Description Quantity Unit Price Amount
CHANNELS & CANALS (Federal Cost)
Excavation, General 35k,000 C.Y. $ .80 § 283,200
Excavation, Stream ‘ :

Deflector = 200 C.Y. 15,00 3,000
Purping 1 Job L.S. . 5,000
Concrete (Reinf) 1,670 C.Y, 70,00 116,900
Concrete (Mass) 500 C.Y. 140,00 20,000
Steel Sheeting (Temp) 3,100 S.F, 3.00 > 9,300
Stone, Riprap . 19,000 G.Y. 8.50 161,500
Gravel Bedding © 11,000 C.Y. 2,50 27,500
Gravel, Channel Prot, 6,000 C.Y. 2,50 15,000

Sub=Total $  éhl1,lLoo
Contingencies 96,600
TOTAL, CHANNELS & CANALS (Federal Cost) $ 738,000
LEVEES & ¥1OOD WALLS (Federal Cost)
Site Preparation L5 Acre $100,00 $  L,500
Stream Control 1 Job L.S. 50,000
Building Removal 1 Job L.S. 15,000
Concrete Removal 1 Job L.S. 11,000
R.R.Track Removal 1 Job L.S. 2,000
R.R.Trestle Removal 1 Job L.S. 2,000
Excavation, General 199,500 C.Y. L8 159,600
Excavation, Structural 92,200 C.Y. 1.00 92,200
Impervious Borrow 250,000 C.Y. 1.60 400,000
Tmpervious Fill, Comp. 160,000 C.Y. 035 56,000
Sand Fill Compacteg 30,000 GC.Y. 5.50 165,000
Pervious Fill, Comp. 275,000 C.Y. 35 96,250
Random Fill, Comp, 80,800 C.Y. 35 28,280
Gravel Fill, Comp. 18,500 C.Y. «50 9,250
Filter Sand 10,000 C.Y, 2,00 20,000
Filter Stone 5,100 C.Y. 8,50 13,350
Crushed Stone Fill 50,000 C.Y. 7..50 375,000
Gravel Bedding 39,000 C.Y. 2.00 78,000
Stone Slope Protection - 67,000  C.Y. 8.50 . 569,500
Concrete, T-Walls 24,300 C.Y. L5.00 1,093,500
Concrete, I-Walls h75  C.Y. L5,.00 21,380
Concrete, Conduits 3,800 C.Y. 45,00 171,000
Concrete, Stilling Basin 800 C.Y. 45,00 36,000
Cement 118,000 Bbl. 5,00 240,000
Steel Reinforcement 3,626,000 Lbs. 015 513,900
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Estimated Unit Detimated
; Description . Quantity Unit Price Amount

11, LEVEES & FLOOD WALLS (Federal Cost)(Cont)

Steel Sheet Piling,

I-Wall 16,00  S.F. % h.o20 § 68,880
Sheeting, Left in Place 70,000 8.7, 11,20 294,000
Sneeting, Pulled 7,500 S.F. 3.00 22,500
Street Gates 1,360 S.F. 85.00 115,600
R.R. Gates - 1,770  S.F. 85,00 150,450
Chain Link Fence, L feet 200 L.F. 3.00 600
Road Gravel - 2,Lh00 C.Y. 2,00 ki, 800
Bit. Conc. Pavement 7,000 S.Y. 2.50 17,500
P.C. Conc., Pavement 200 el §.00 1,600
Topsoiling 15,000 c.Y. L.50 72,000
Seeding & Mulching 15 Acre 775,00 11,630
Storm Drains

6" R.C. 65  L.F. L.00 260

12" R.C, 1,723  L.F. 8,00 13,780

18" R.C, 425  L,F. 11.28 L,780

24" R.C. 1,665  L.T, 15.00 21,980

30" R.C, 1,640  L.F, 20,00 32,800

36" R,C, 1,185 L.F, 25,00 29,630

)-1-2"'Roco . 1,595 L-F- 30000 h7,850

48" R.C. . 2,935  L,F. 40,00 11.7,L00

Sh" R.C, 755 L,F.  50.00 37,750

60" R,.C. 1,975  L.F. 55.00 108,630

72" R.C, 365  L.F.  70.00 25,550
Standard Drain Manholes 55 Each 700,00 38,500
Curb Inlet 1 Fiach 700,00 . 700
" Special Manholes 5 Zach 5,000,00 25,000
irench CGrating Structures 120 L.Fs 50,00 6,000
Plug Teilrace @ 3ta, 33+00 1 T..5. 600.00 6C0
Peinforced¢ Concrete Aprons 2 flach 2,000,CC 11,000
Heodifications to Uxist. Han-

holes 2 Tach 150,00 - 300
Paved Gutter 1 Fach 350,00 350
‘Trainage Ditch & Intake Struct. 1 L.S. 3,000,00 3,C00
Sluice Gate Structures

72 : 2  Ea. 25,000,00 50,000

Sloli 2  Ta, 20,000,00 40,000

L8 1  Ea. 15,000,00 15,000

36t 1 Ea., 10,000,00 10,000

2L 2 Ea,  5,000,00 10,000
Connect. Bxist., S.D's to

New Drain Manholes 15 Each 50,00 750
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13,

30.

Description

Under Irains
én BCCM
8" BOCM
10" BCCM
12" BCCM
15" BCCM
Under Train Manholes
Observation Risers
Pressure Conduits, Storm
60" R,C,
48" R.C.
2" R,C,
36" R,C.
Pressure Yanholes, Storm
Remove Exist, Utility
Lines under Protection
Connect .Exist., 3 D to
New Interceptor S.D.
RC Barrier for Headrace

~ at Hydro Plant

LEVERS & FLOOD WALLS (Federal Cost){Cont)

TOTAL, LEVEES AND FLCOD WALLS (Federal Cost)

PUMPTING PLANTS (Federal Cost)

River Street Station
Maple Street Station
Front Street Station
Division Street Station

TOTAL, PUMPING PLANTS (Federal Cost)

ENGINEERINA AND NRSIGN (¥edersl Cost)

Zstimated Unit Estimated
Guantity Unit  Price - Amount
8,240 L.F. 3.00 $ 24,720
4,325  L.F. Nele 17,300
1,L77 L.F. 5.00 7,390
1’218 . LaFo 6oOO ?’310
895  L.F, 7.00 6,270
19  Each 250,00 4,750

49  Each 100,00 L, 900
1,210 L.F. 75,00 90,750
1,618  L.F, 5L4.00 87,370
520 L.F. 42,00 21,840
hos  L.F,  36.00 1k,580
12  Ta. 1,000.00 12,000
1,670  L.F. 2,00 3,340
18 Fach  50.00 900

1 Job L.S. 6,000
Sub-Total $5,992,300
Contingencies : 898,700
$6,891,000

1 Job L.8. $ L3,000

1 Job L.S. 174,000

1 Job L.S.. 235,000

1 Job L.S. 265,000
Sub-Total $ 717,000
GContingencies 108,000

$ 825,000

$ 795,000

$ 690,000
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SUMMARY OF PIRST COSTS

Estimated Federal First Costs 8 $,939,000
Estimated Local Interests First Costs 905,000
TOTAL ESTIMATED PRCJECT COST $1038uh,000




